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(54) METHOD FOR CUTTING GLASS SUBSTRATE AND DEVICE THEREFOR 
(57)Abstract 

PROBLEM TO BE SOLVED: To make it possible to activate the formation of microcracks, to increase a 
cutting speed and to improve productivity by heating a cutting part by irradiation with a laser beam which is 
uniform in energy density and has a longitudinally long shape in the spot in a crossing direction, then rapidly 
cooling the cutting part. 

SOLUTION: The laser beam of the longitudinally long shape is preferably a rectangular shape or elliptic shap« 
and the length in a major axis direction is preferably made longer by about 1 5 to 25 times than that in a 
minor axis direction. A heating stage and a cooling stage are repeated at least >2 times to impart thermal 
impact. The cutting device has a table to be mounted with a glass substrate, a laser beam generating means 
which is disposed in the upper part thereof, a lens unit for convergence and acceleration of the laser beam 
and a cooling means for rapid cooling of the cutting section. The lens unit consists of a first lens group for 
changing the laser beam to parallel beams and a second lens group for changing the laser beam to the 
longitudinally long shape in the cutting direction of the glass substrate. 
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25 Kf-7*;Hc:3t»$ti5^7^1SSr#»$*5#»? 

7^Sfi©SiilI 0 

§s*« i 2 iriE«<o^7 *mm<r>wmmwu 
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35 ^lcMfeSn5.3E^i:, SUIS^vX^^r^Sit^m 
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tt*USa-C*>9, CW&iS^K^-C. t**J: •? u— !f 

[0008] ua>u «$nfcffi^i — iff— ajc 
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50 JS^fcfe, AD«&^^/w^»SA^J;?)*ia5ffl^i— f 
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iftbTtt, C0 2 u— ifasflf^e>*L-5,, t-W — 

ifSrflH^i, SK^m^^COjW— jfwa^M^fc 

[00 2 1 ] **Wtt±EbfcpgSt=e*-C*$lifct 
tz.tb(0 i — if tr— Aeo^A-^ft&^SC&X-^— K b 
t ftfgtfBg^aox 5 r t tf*T-£ 5 ■» v ^m&oyW&iJj 

loo 2 2] ^gi^OTtewBiftfi. #7*mm<Dwwm 

tr. #7*&«w±ffiK^££;h,riattl&£&£bfcm 
[00 23] 

[SWS«r«?SH-5fc*tf>^&] litlfEBlftSrg/fc-rSfc 



0, §I»f^(6)l;u— tf t'— hjSHjfcgfl0«rfc-r 
u— if tr— ASrflBJt LT*7 ^S«W«]»fg5?r*D!Bv-r 5 
*DHftX^i. fifrfEU— !f t— AORBJtlw«t t)JlDfBi$nfc 

05 aiSr*i-5itSr»«t-*-S. 

[0 0 2 4] l^*5t UME«l»rttlc!!Rlt3fL5 

ffi^e^to u— if f- a iig^rjfcXIitff RJfcT-fc 5 t A* 
»JK, u-if tr-A<Dg$i7j|Si<D:g$S:$a 

i&SlfrlSKO-tixJ: 9 1 5 ~ 2 5 fSU f S < -f S - <t ##4 

10 bv>. S-fciWfeAoi&Xfitcfc^-t. #7*gffi<^ffiir 
h $;h.fc&MJK£l&*t-5KMJBII&*Xg£$ e>»c: 
^rbTV^rir^tfjfcbkN, S^K. tfJlEADSftxmSU: 
&nTM* 'Pf£ < 1 1 2 EKUO* t> iS-f^ t IC J: *) IK®- 
^5r^-x.5rt^*ff*bb^ 

is [oo25] mmmm&mf&-t : btzif>ff>#9 xm&<r>® 
<7>®m ni<L&M®:-r 5 tz. u— if t*— a $ -ers 

1 — if t— -Mg^iMtS:*. Su- iftr— A«tfgT?36 
20 ^^ixfcu— if tr— J*<nM%iBi.1Jtiam<Dtz.ito<DUi/sC=. 

-i^£*f£T-^£$;ft<fcu-ifir-A£^ir-Ai;: 
25 ^^l5®1 ^Xgi:, StlfEmi uvXS¥$ri§ofcu— 
if t'— ^co^/i-=¥«SSr u— if ir-^tD^-®*K-C«a— 

So 

30 [0 0 2 6] *i|EB6t)Sr^-r^fc*, 

35 St. Mffi^— MZXttZtl. mmT-y*<o 

nt. SnSS^— 77U- AXU^n^T— AW— fflJt^K 
StrlEU— ifbr-A5g^g|J-c*^$ay!:U~if tr— 
=¥**Sr'«&-i: b. IWE—y KSWrStJifSixfcuvXa. 

45 jcisjt bn-cAfl^s 1- j; •? Aon* zntzu?* ws.<om 

[0027] »r. $iteMs&m&R.v&m^ 

mt: #7*mm<»wwiu*m'o&i'X® ! ffimzk-z-n 

50 StllEW-ifi bT»i. C0 2 U-if#.tfNd :Y 
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AG u— f &/B<^5 Ztt>W£ 
[00 2 81 

[00 2 91 *H16^flgl^S^7^S«<0«J»f*te 
^IciO^^^IfiSWtS^fo^t, u— if 

tr— A«4»-e«4**tfci — -tf tr— ASrjt^i lt 

«J«*iaiKK»»*4i-J: 5 u-if f-^P98X 
mt. SHKU— ; !f f— x.s8SxaT-iSSESixfci — Iff 
- A & # 7 ^.S«<oeJ«rS5«-R8tt # 7 ;*£«Sr*08& 

WmnZ&ftZ-ttXi-'f fa? 77 V Sr^J*-t-5i^*PX 

utzm^x^z. 

[0 0 3 01 SftfEV— !f e-Altlgli, ftmk<T>-7 
v4T4 u^XSrffli^Tr.nSriaSl'— Iff— ^o^* 
/Mp&g$r*S— «ci-<5r. i^T*^ u-— if f — J*<dM£. 

[ 0 0 3 1 1 -t Lt« ^/U^SgS^— Xffi&Bikls 
feu— iff— Aft, Xtt&tfYWi^fal-i^X^S^ 

"Cfc5. C^-C, SfS^Sr/ii-u-iff-^w^tt. 
£•? 1 5~2 5f&liif«<-r^r.i:^jif*bV\ 

[00321 mt£M^x.mxi. u— if f — -ksB&x&r- 
i o o 3 3 1 jjv*w&<r>wftn&.<r>wm^ m&mit 

5rirfct#5„ Z.<rmm>\s— Iff— AfcUTtt. -t 
w^.j&w&gBtei::**!*^ U-— if f — Atf>SE£«:-t;h.-e;h- 

[00341 fflEttJRXa&JSV^T. W$rt5ftf 

-g-irii. rn&u— iff— Al;:£9Ks*i--5SatJKB&£ 
XfSSrSfeKfToTtftvx, R#BU*. Nd : YAGl- 
— if SrRMMJCfiBJtLX^-t-S r. ta*$f * 
[0 0 3 51 *flf2^aixmii, *Df&$*t;fcliO»rSBte«:«L 
fftJ*5ISf&5. ^XS»-i;?)AnSRgB^^$4x 

V *lc,fc 0 -^W * n ? 7 7 7 *s^fi£$tvT^f7 *g;&<DW 
KfSi5^^J»f$tt5„ r:o?ftajxsii, J!lO^XmT-«^<7? 
u— if f-^Srffl^T;&o?Ki-t-£®£\ *«- — iff- Air 

ioo36) ^v^w^^wr^mvt, mmntoto 

mt>> u— if f- AB.^.<o«-gl5CLT-i^/u=3r?BSSrl5— U 
i" 5 wile J: 9 . S-g6fiL{r*3»tS3i^/i'^BftA^?:l3 



[00 3 71 *^<^^7^9J»f^j£lcJ:5jamil. 
<oH& J: !> — JI91 b A^zta Z> 0 
05 [00 38] IgSlgH 1 

rwll^-Cli. U— !f f — 13 
7f2£:fc1-«}:5lcU Z(0&JsM<nn&Zhoi — Iff— 

10 fc. 

[00 3 91 (31 91 SIC U'— iff— 

,^Wpi4gg|I (»..^WM«i^-|*l'-ropiSS|5(B!l) wflnsfcisa 

tLtu- «ff— .M££SWI^roin*UB*5MliM:, ^ 
15 '>fli^fc2>^, u— if f-A(OiSgf6S:l^v^fc«-a5fitlr 

*j it z)m&)&m\z i. s jasd^^T-/i:i » r. t 

(^77E) . Iff— AWfttjiSBaS^b^gBS. 

20 [00401 z.n*m!m\z®.wrzt. l — ■ iff— A« 

^^yu^Si45— jg-cfc^fc*, u— ■ iff — AO^Iftlr 
±5¥«t§Jffg8l-*i(ti u— iff — AWRB.StNFr«8 I flwU 
— if f— AWffiSSgB. 'f^irgBSlf^ge-e^— tt=.*/\> 

*&mM\^xffi.Kirz>^tfrftfrz>* *fc, ^yu^a 
25 m.<o^&\. azx*) wmm* g ^^sj s*t&v « r t 

[004 ll U7b*5oT. f/JfX'fcil'- if f— J*<D 

30 WriD^^ixrias^SiirT^s dancisiti 
[00421 ei2ii, wmn^mmteXimizx*)*?* 

-5. i2*^KbMi «»fgBWj!jn^+lc. §]»r 
35 aso^TJJ^lrJi^!? (El2lc*ilt-5G®«) , JftSJ 
^{*:|ri t)^ai$ti.5^T*tcr^z)5Alr±^5 (|H2lr 

[004 3] £t±»^*74^, u-if f-Atf>«£ri*>S 
^T'fcS^-. ^J©fS5ir7cco||ftffiSS:^x.5r.t7»5T- 

40 $e>tr»i, %\mfct>fr-x\z.x%z>^tfrmbi3>X'&> 

[0044) HSIglJ2 

c wH^-C-li, >t^^$:^^T u— if f — J><r>M£.mti 
R B\cBf& L. r. wffiR J&O&M Sr t o u— if f — 
45 Aic±«?^7^S«w9J»rgli^j!rafgi$Hfcm, ?ftaiS6ir 

[0 04 5] 0 3 li, »fS345aatg^cOfflR}gr*fo5 U— 

if f-i»roai*^=¥«flE* J *SWa:-c*&— <c u-if f-A 
50 iS:fflv^T«J»r$4x ; 5«l»fS6<z>i&a^S:^i"0"C l *>5. 
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• ^7 7HOT$ti5J:5^ u-ifif 

«t o i — if if- a os#^r^ k ^^m^^wrmam 

[0 0 4 61 L**U flftSLfcl'— If If— 
SB trlkt *fe««ttK:*3lt 5lO*!Ba*fc <fc 5 flUt*5Ed«* 

-e&< (^^^j) . u— if if— Aoatrisa^^^SB 

[0 0 4 7] Ifc^ot, ffiHftfcSu- if fcf— 
F*3) o 

[0 0 4 8] El 4*2. «Wf»<&A»&»aWw.fc 
J2. -<-^7U-Al 1 SSf^7l/-Al lie 

H»t&n. ^JSf^n^iew^^^-s^-^n 2£x 

-t-5.3t«r#a 20t, SfrlE-<— * ^ a i i o±gg(c 

f-yyn 2 <o&mij\p\ t s^-r twRit * 
Rtt^n/c^y K»4 o <t. ^ria^n^r— a i 3tcis: 

Jt«bix. —5/ KSR4 0£r*£i££ii:<5^ y K»«?g5 0 

[0 0 5 0] ^7^1S^»^il 0i2. 

i <d— W^mibfiZis— if if— 

sit, ^sel— if f-A«^gu8 i-e%^$nfcu- 

iffcf-AO^^^^fb^-fr^^ttJ-, ^^CO^&gf5 
ffi-e^.^/u^®^Sr*a— {c-r^t>^T*fcoT. ^y KSB 
4 Otc^^ix/cU^XrL^^ h 9 0^tt5*«5: 
«*.fclHB»*»8 0 HUf2— y K8B4 OKRlt&ft* 

it£#SM?l3:l 0 0 m60M) ^tlT^^ 0 
[00 5 1] El6fl05JC^$nfc^f^^Sffi 

5 0 8WE3t»*a2 012. ^7u^i ikri*& 



^7U»A l i <D±m\z&rtbi%Z>tf'{ IX 
I/y =-T*—t 2 2K£ 53£#SJx5'<--*8M*2 3 

<!:. &-<-j*sb#-2 3(ztiies«;ci$tte>tt^«SB*r2 

4t, MfS-<-^95«-2 3ir*tL«gl5«-2 4SriEiS?e$ 
[0 0 5 2] StJf&ffiSBW 2 4 *2. *8Wf 2 3 KRI2 

<tt>T-£5 0 ffiSf»#2 4<o_hSBi::i2. t^h2 6t:J: 
10 2\z\±^ ^J»rStL-5^^^£IS2 0 0 5: 

[0 0 5 3] El8l2l2 6J^$ttfc^— 7/^(0 A- 
15 tC^$tb^ J:9tC^fiJ$nXS:mLl 2 aiCf^ffit 0 

s 0 wsa-r— ^/n 2<£>_b®i2. mt>*&i>otz&miz 

[00 54] -t Lt, ffilBRSWt 2 4 12. t 1 — r/yu 1 2 

20 iz±*)3:m£tiz>if7*mm2 o o«r#&£«sg£i*. 

1 2*C^$n^Kii?Ll 2 b^b§IA&^§im^tv5 
tf>-SB»2 7 a <k. getf>SfS#2 7 a Sr#&$-tt*gn 
^2 7 b^Sltt^o 
25 [0 0 5 5] ::t% fitrf5-<-^^U-A 1 1 iC^ti 

[0056] 9 J2^y KSBS:&*f LT^t^aHT* 
30 StrE^y Kffl4 ott. u ?s y — ai 3 tctSfcrt 
ix, f-^/n 2<o^^f6ji:ii:^*r5Y#^r63l^y 
KSH£#S5 0(rJ:t9^2l$n^fc(D-C*>oT. @9C 
^^tt^5J:9«w x ^^354 It. r<^*($:gB4 l^t>T 
^i^«E^4x^>5:^-&4 2 t^r^UT^^o 
35 [0O 5 7] ^*3r&4 2tC(i. i2#K?i6 0tr.tr) 
#f^$ix5 u^X^l^-/ h 9 0^ISlte>n. rwuyX 

40 ^J:t)jEiS5(Ej^$n5'>^~ At-^^tT^ttp^o 

[00 5 8] iftlS^ y K»2l*a 5 0 12. ^ a J^T— A 
1 3^rt»^«^fftlcRlte>nsTOE*f«B4 iSr^f 
^Knm^K^5K 52<1:, 
KU-vus 1 W-T5*lft^R^e>nT«WE*<«»4 
45 1 Sr»i££i£5 y =T*— * 5 3 tS:tLT^5o 

[0 0 5 9] 8tllEm2#K¥-S6 012, 0 9 K^Sil,* 
J:9tC v u^Xzx- 5, h9 0$r$^4 2<OS#^fSjT* 
fc5Z»«iai:#l»S*5tO-efcot, ^^4 1<D 

fi**r6iiwRite>n5 1 ft^m i . 6 2 

50 ClX?)^ KU—/U6 1 . 6 2^»oT^Stt5 
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U>X^l- y hXftmte 3 k. WK^6h 6 

— 6 5 <h5rtltl/^o 
[0 0 6 0] S5f2^2^#ISli. fltJiE(D^J£^ffi^lS 

[00 6 1] 010 I^J0fft^$r«tB&W^*i-ffl!lffiia, 
01 irti/yX^5/ hSrSESS^tw^-r^EIT-fc^ 
^ffM£&8 0l±, EISSOTI Ol^ZtlZXo 
\Z S if f-A$§£g&8 1 £, WIS— KS8 4 Otcga 

35 8 1 <k U^Xol^i^ h 9 0 t<Dm\ZiiLm^t^n. \s 
— iff— ^3§£gB8 lT-^StLfcU— if tT— 

x^~^ h 9 o irsstt^n^ £ 9 ;;i-r ^ 

83, 84, 85, 8 6 h d O X V ftft&KJiKlSW 
btv/c^^r^-S^^'— SP8 7 i:Sr#bTV^5o flUIS^— 
if lf-.MS£g&8 1 II, @#Xli^#£flH>Ti/— if£ 

C0 2 i — bv\> 

[00 6 2] Mia^^XoL- y h 9 Oil, 3t^p-&4 2 

It&nfci'— 1f«dfe»8 lT-^tSttfcu-if tr— AS: 
^ y KSB4 o^^^ttfc^^X^SSA^^^J; 9«c 
u-if tf-AcogSSrpT^$^5<h*iw, u— ift^-A 

l O&uqg l l ^^r-To 

[00 6 3] U^X^-^ty b 9 Oil, 9 O a k , ^ 

5 0 fldiat-^Xti, u~if tr— AOES^r'SI^Sit^t 
kh\z. 4fr£*^S*5#i ^>-X»9 i ;:oJg 
I i/yXS9 l Sriio/tiu— if tr— ASr^p^^-f^fc^ 
<^2 uyX9 2 ££r*TLTV*5 0 

[00 64] f£2U>-X92ll, 1/yXJrffl 
V*S£fca*»*Ur*. ^LT, ^0^2 ^X9 2£ii 
rj fcjs b^fT^U/h if f-A^M^o u— if tr— A 
»^$:^fcit^^3 uyX9 3 Sr^TU-C^So 

[00 6 51 i3UyX9 3ll Y*fc*|pI<Oft*^aS: 

S2St;g3uyX9 2, 9 3ltloOUyXJ; 
[0066] ^fc, H*L-ci*tt*^ auisu^x^^: 



[0 0 6 7] ffll 2\±#>&^&<0&UmT*hZl)K Z<D 
10 0(1, Ktt 4 0 «>3t»*& 4 2 (0 9 # 

as) |;:l3:i? if tr— ^«fc O^SRSftfcXf 9* 

S«2 0 O^KrSBSr^^-tt^t^T-fo^o 
05 [00 6 8] ^Oft*P*fk 1 0 0 II. El 9 1 2 Sr 

#flS-f-<5 £: , £J$-&4 2\z@mzti1tmfem Oik. 
&@5ESBi o iu:Ktte>n*m#l»BMti o 2£ , ;l 
<ojg i l o 2i::iS:d-<b4xSv'y ^i o 3^ct 

r)#K$n-5m2#KgB*fl 0 4 k. HUiaiS 2 #P$mt 
10 1 0 4^S:ttbix5X, 0 5 k. SX, Y 

^-y/n o 5 otswwRii &*t. &mj£te*v£m'tz> 

irt> locD/Xyui 0 6 tttUt^So 
[00 6 9] CCO/X/H 0 6 $r^UT*St$n^)^ar 
g£<*<hLTIl, ^y?A^> C0 2 #*XI1^ 
15 ft:*otiWt5ii5**»v^h5 0 #J 

ME/x/n o 6^t/et^icai*g$ix, «^st#-c*> 

20 «J&SixS»»ttff«r»»S*Sfc»^«**ai:. It* 
t&m&VM k/X*k <nm\z%tv bfrx#;Mmte<nW& 

[0 0 7 0] ffiEjlft^jftaBM:. Mf«:ft9Stt:h 

25 SlO^A^-iSMI (Peltier ef f ect) 4 

30 [0 0 7 1 ] tt»oJ:3*c«rit*nfc^9^*S«>«IIW 

£0)tRB»±^»l 10H, -<-^^u-Atr 
35 S*tbtt-6Nd : YAGU- if VT— A$6£gp 1 1 1 i:,. 
IiONd : YAGU— if tf— A«tSl 1 lX3B4$n 
/c u~if tr— ASrStiiauvX^.— y h«'<t t>R8it*4x5 
if tf-AoUtjffilctf-f Ki"S3fe7r>fv<l 1 2 fc'fc 

[00 7 2] IWIE^y KSB4 OiCIl, 

[0 0 7 3l^7y^M9il20 (i6SOT7# 

45 BR) tt. ^-&^@S^*t^r^^^^-^ (BSHt: 
50 tf. if<Oi 9 3it><0"Cfco-Ct><tt\ 
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[00 74] gftiaco X o KttjftSftfcWWSEBtt, ^ 
7130 (0 5#bs) RVXJiZixtzffimc&OZtfitd. 

[0 0 7 5] #ctc. Wifi(DJ:5lc#M«ftfc;tf9*S« 

[0 0 7 6] *iafc»»^J:535f5^«E«>«I»f»«S: 

oiStwSJSfrL*? t-rZ>#9xm$L2 0 0 5r«tft 

w^fl§-e, 9— ^1 2 <7>3t«F?L l 2 a IcJE^JE 
^jD^bns «t?i:tt, #7^£«2 0 0S:»«t 

[0 0 7 7] z<Dt%. 89159— X;H 2 0_hffite. flg 

b*Srt>ofcftffi^e>»*sm:ir^5fc«>, strE#9* 

S«200li. f-y/H2 0±ffilCftotfti5^ - 
[00 7 8] MEiH»fSO*^7i3 0 

^82 0 0^7^^^ 2 5 ?:li$«T- 
2 0 0<^SE^mffiS:IH«-r5o 

[00 7 9] fitlfacOiptw, ^7^Sffi2 0 0<Dl^5 
^T-tZh. ^^7 1 3 0S:fflV>t^7^S«2 0 O^) 

-tK5»2#ft*S5 0£4r/8^-C;*f9*&«2 OOco^O 
Mii^vXa^ v h 9 0 <OSBT»»-ffi«-r5 £ 9 

[0 0 8 0] 5l-b-C»?B* s TOT-r5i. ^7^ 

5t> iftr— a*^«58 iftr— 

Ate, iffiuyXany h 9 O^fl :/Xg*9 1 5:ii9 

[00 8 1 ] :^J: 5icWT^-^fc«*sn*:u— tf 

fcT— Att, !2UyXS9 2t*)577^7^U>'X$: 

[0 0 8 2] S&te, lM«IB«)W#*M*"Cfc57 
9-fT-Y U>XcD*firU>'X9 2frift9tt£S&4k£d*, 

5 0 w^"ji9^Lril«^bSlxfc^— iftr-^H:. 



a* t> u— if tr— A<7>g«b:frfatf>fi $ ri 5 *S*4^ffij<&ft $ <d 
15-2 5fifft>t5 J: 9lcS8S$ix5o 
[0 0 8 3] WWSWwU— 1F tf— A*BtttS*t5i % - 
05 ^ K»iS6#»5 OK* 9—;/ KS4 Oli^ uxT-J* 1 
3^fSoTY^r6ltw^$K. 9—X/Mi3fc»#S«>!> 
^7^e- * 2 2t^<t 9 x*i*nl-»i3isn<c^^. »rffi^ 
*toofci^— If tr— A^^9^SS^fiR*tSttT«J»rgB 

io [00 8 4] wm&coxmte. if j*<om&<o& 

is [0 0 8 5] \il±<ox o tc, — > Kge^^^n^^ 
u^x^fcfiBststt^u— if tr-A^^^^JWfffl 

<^/xyui o 6^e>«ftsix5^y 

[00 8 6] — #9 *S«<DirffiKS#tJ» 20 2^ 
^fcStbT^S^^I*, Nd : YAGU-f$:fflV>T 
RStJffi 2 0 2 S:ite»C»*-f 5 (0 1 3 #RB) . 
25 [0 0 8 7] «MK»lciJ:9^9^»Ko« 

nfc9— xyKo_h®x^mL i 2 a tc<t5K3&^^a 

30 

[0 0 8 8] 13 =7* &&(DWmfc5t71-Z> t % T—7tV 
1 2X1^3' KSB4 0 3&s*|aoffiHtrM5i:<!:t>«w. 9 
-X/H 2eo^7L«w*D^e>n/cSffiJBEIilB»$4x. 

y >^2 7 b\z£*> \+^mt2 7 2 

[0 0 8 9] J£A±. ^%^Sr. HlffilC^-r|IJ£(0^ffi{r 

-ea>*o tot, *«w^Koftts«ft(SfeflWBffltt. » 

5 0 

45 [00 9 0] 

Stt«>WWr*teXV-to3Slt^J:5i:. iff- Ate 

50 <04**«««K-C*. W»iM«:«*T£Ktt<D|*i-fc$r 
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[01 l *J8W«-J:S^— 1^^"" A ^ffii s ***"C 
fc^ ^/^ajfcft^rtMfc-tfe-- Fir— Afc/B 

[02] *58W^J:6 i/-ft'-AOiS^fMt 
$> Y) x s^/u^tt d^MUtCtt— ft u-if tr— a &/B 

[0 3 ] *3£9!iwJ:5 irtr— -k^Wffiasfttftjgo 

^/u^S^ffStt-C^— ftt— iff— ASrffl 

[0 5] *%Ktci:^^7^S«^»fig®^«0 

[06 ] 0 7 tc^$ixfc^/7^.S®^^0»f3SS<^iEffi 

[07 ] 0 7ir^$ixfc^f^^S«^»flS@^{B!l® 

[0 8] S 8 lOTSti^r-y^OA- A«iw J: 5Br 

[0 9 ] — > KJBSrftffbT^-r^aH-C**. 

[0io] ioi^s$:«£»&w^^:-rffliiffi0-efe^o 

So 

[01 2 J <£^i£(D££«0T-fc£o 
[013] ^f7^S««r^0Wrr5ttfiSS:«W&«Jt-^i- 
£ffi0T-fc6 o 
101 4] v'T ySx^/u^SSrfipoi/ 

0^efc5 o 

[015] tt^^^v'T^^/^«*S:fiP<>u 
<Dj£^#*£*-r0T-#>£<> 



[08] 




[W^lftW] 

1 o-#7^£«WSi, 

1 2— ^/K 
05 12a — RiiJL 

1 3 • ^ n^T— i*, 

2 0-3t»*»s 
2 2- -y =T*— 
2 3— *8Btt\ 

10 2 4-S8W, 

2 5— * fc^^e— 

2 6 -iftf-K 

2 7-#|»*ik. 

2 7a -"fc^Sttt, 
15 2 7 b->!l^ 

4 o KSflx 

4 1 

4 2-3E»"&. 

5 0 • y K»36^«. 

20 5 3-!l-r*-#, 

6 0-l2#R?g, 
6 1.6 2 — 

8 0—AHR#K. 

9 o-I/yXa-y K 
25 9 1 — SRl UVXW. 

9 3— *3 U->X X 

1 oo-ft»m 

1 0 l-@5£BfS. 
30 1 0 2 1 

1 0 3->5V^ 

1 0 4- *^2#P$gfrH\ 

1 0 5 -X. Y^— ^/K 

1 0 6—/X/K 
35 1 1 1— tflf— 

1 1 2-*77>f^ 

2 0 0 - 

2 0 2~fi*t«. 

[013] 



20 1 
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[04] 
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